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A B S T R A C T
Background: The lack of sufficient knowledge of health care professionals is one main barrier to implementing
adequate nutritional interventions. Until now, it is not known to which extent European nurses are exposed to
the topic of malnutrition in older adults during their education.
Objective: To determine whether formal nursing degree programs in Europe address the topic of nutrition and,
specifically, malnutrition in older adults.
Design: A cross-sectional study was conducted using an online-survey.
Participants: The online-survey link was e-mailed to 926 nursing education institutions in 31 European countries.
Methods: This study was conducted as part of the Healthy Diet for Healthy Life Joint Programming Initiative,
Malnutrition in the Elderly Knowledge Hub (MaNuEL) project. Descriptive analyses were performed using SPSS.
Associations were calculated using the chi-square tests and Fisher's exact test.
Results: The response rate of our survey was 14.2% (131 institutions). Of these, 113 (86.3%) addressed the topic
of nutrition in their educational programs, and 73.7% addressed the topic of malnutrition in older adults.
Malnutrition screening (70.8%), causes (67.2%) and consequences (68.7%) of malnutrition were frequently-
addressed topics of content. Topics that were rarely addressed included nutritional support in intensive care
units (ICU) (23.7%), cooperation in multidisciplinary nutrition teams (28.2%), dietary counselling (32.1%) and
the responsibilities of various professions in nutritional support (35.1%). The topic of malnutrition in older
adults is taught by nurses in 52.7%, by dietitians in 23.7%, by nutritional scientists in 18.3%, and physicians in
19.8% of the institutions.
Conclusions: The topics of malnutrition and malnutrition screening are currently not included in the content of
nutrition courses taught at nearly 30% of the European educational institutions for nurses. Nursing educators
urgently need to improve curriculum content with respect to the topic of malnutrition in older adults to enable
nurses to provide high-quality nutritional care of older persons.
1. Introduction
The prevalence of malnutrition ranges from 20 to 50% in hospita-
lized patients and can reach up to 70% in nursing home residents (Bell
et al., 2013; Pirlich et al., 2006; Roller et al., 2016). The literature
describes numerous negative consequences of malnutrition, including
negative health-related outcomes, such as poor wound-healing, infec-
tions, complications and hospital readmissions (Felder et al., 2015;
Norman et al., 2008). In addition, malnutrition places a considerable
cost burden on the health care systems (Freijer et al., 2013; Khalatban-
Soltani, 2015).
Nevertheless, malnutrition is often poorly recognized and under-
treated (Correia et al., 2014). There are many explanations as to why
nutritional interventions are not implemented and conducted. The
Council of Europe identified the lack of sufficient education with regard
to nutrition among all staff groups as one major barrier (Europe, 2002).
In a recently published study, nurses were interviewed and asked their
opinions about barriers that prevented them from providing good
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nutritional care (Eide et al., 2015). The authors of this study found that
the lack of sufficient knowledge and skills was the main reason given
that adequate interventions were not implemented. In other studies,
negative attitudes towards nutrition were reported to play an important
role (Bauer et al., 2015). Nurses are often not familiar with the current
guidelines and are unsure which methods they should use to conduct
nutritional screening of clients (Eide et al., 2015). On the other hand,
the results of other studies have shown that nurses working in clinical
practice want to receive education on malnutrition, but often do not
have access to appropriate educational programs (Duerksen et al.,
2016).
For nurses to be able to provide optimal nutritional care for older
adults, they must be educated about malnutrition while receiving their
basic formal education and training (DiMaria-Ghalili et al., 2014).
Based on international guidelines on the management of malnutrition,
the inclusion of the following content in the nursing curricula is crucial:
malnutrition screening, nutritional interventions that can be supported
by nurses (e.g., provision of oral nutritional supplements or energy-
protein enriched food), monitoring of nutritional intake and multi-
disciplinary cooperation.
In a comprehensive literature review of publications indexed in the
medical databases MEDLINE (PubMed), CINAHL and EMBASE, which
was conducted by the authors in September and October 2016, not a
single study was found that dealt with malnutrition in the context of the
education of European nurses. One survey carried out in the U.S. in
nursing schools was identified (Stotts et al., 1987), but this survey was
conducted>30 years ago and only surveyed the level of general nu-
trition education rather than education on malnutrition in older adults.
At present, the extent to which European nurses are exposed to the
topic of malnutrition in older adults during their basic education has
not been researched. Therefore, the aim of this study was to determine
the provisions and content of nutrition education and, particularly,
education about malnutrition in older adults in formal nursing educa-
tional programs throughout Europe.
2. Methods
2.1. Design
This study was conducted as part of the Healthy Diet for Healthy Life
Joint Programming Initiative, Malnutrition in the Elderly Knowledge Hub
(MaNuEL) project, which aims to build research capacity on malnutri-
tion in older persons in Europe (Visser et al., 2017). We selected a cross-
sectional study design and used a web-based online survey to gather
extensive information about curricula content on nutrition, and espe-
cially malnutrition in basic educational programs for nurses.
2.2. Questionnaire
An online questionnaire was developed based on a questionnaire
used by Adams et al. in a prior study, which was conducted to gather
information about nutrition education from medical schools in Europe
(Adams et al., 2006). Questions were added to collect more detailed
information, such as about the content development for the respective
nutrition courses. Furthermore, questions about malnutrition in older
adults were added. Once the questionnaire had been developed, it was
e-mailed to members of the MaNuEL project team who are experts in
the field of malnutrition in six European countries (Austria, Germany,
Netherlands, Spain, France and Ireland), and feedback was requested.
The questionnaire was subjected to minor revision based on the feed-
back and propositions, such as new answer categories, were added to
some questions.
The final, revised questionnaire contained 15 questions. All ques-
tions except the last one were close-ended with pre-formulated answers.
All institutions were asked to send the curriculum of the nutrition
courses to the authors. The questionnaire was prepared in the English
language and is shown in a Supplemental file.
2.3. Sampling
All European countries that are members of the European Union
(n= 28) were included in this study. In addition, the countries of
Switzerland, Norway and Iceland were included because they were
perceived as countries comparable to EU members states. A list of
nursing universities, universities of applied sciences and nursing
schools in all the countries (n= 31) was generated.
National nursing associations in each of the countries were con-
tacted and asked to provide a list of all educational institutions for
nurses, including the e-mail addresses of contact persons. These were
provided by 11 countries. If countries did not send a complete list, a
supplementary internet search was conducted to identify nursing uni-
versities, universities of applied sciences and nursing schools in the
respective countries.
The institutions were invited to participate in the study via e-mail
and received an informative letter about the study; participation in the
study was thereby voluntary. The online survey was anonymous and
was carried out using a secure website. The software tool “Survey
Monkey” was used to create the online-survey. In January 2017, the
online-survey link was emailed to 926 nursing education institutions in
31 European countries.
2.4. Interventions to increase response
To increase the response rate of the survey, the following inter-
ventions were implemented (Edwards et al., 2009; Fan and Yan, 2010):
• A non-monetary incentive was offered (study results provided after
completion of the study)
• The questionnaire was kept as short as possible (requiring about
10min to complete)
• Personalized cover letters were sent via e-mail (mainly to the person
responsible for education and curriculum development or the head
of the institution, if it was possible to identify contact persons)
• A special Medical University e-mail address was created and used to
send out the e-mails
• Two reminders were sent (after two weeks and after five weeks)
• The survey delivery was accomplished with the help of local nursing
associations (cover letters were written in the target language of
each country)
2.5. Data analysis
The statistical software SPSS version 23 (IBM Statistics, 2015) was
used for purposes of data analysis, and the questionnaire answers were
analysed using descriptive statistics. Questionnaires with missing data
were excluded from the analysis (n= 60). The reason for this was that,
in most incomplete questionnaires, only the first few questions were
answered, and the questions about malnutrition in older adults were
not answered. Associations between the types of institution and the
contents of malnutrition education were calculated using the chi-square
tests and Fisher's exact test.
3. Results
A total of 191 (20.6%) out of 926 institutions filled out the online
questionnaire. Of those 191 questionnaires, 131 (68.6%) were com-
pletely filled out and included in the data analysis. The response rate of
universities was 10.1% (n=44), the response rate of universities of
applied sciences was 75.5% (n=37) and the response rate of nursing
schools was 11.2% (n=49). One institution listed its institution type as
“other”. No responses at all were received from institutions located in
France, Greece, Iceland, Latvia, or Sweden. Table 1 shows the number
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of completed questionnaires and response rate by country and institu-
tion type.
The respondents included persons responsible for curriculum de-
velopment (45%), members of the faculty of education (44%), lecturers
in the field of nutrition/malnutrition (18.3%), lecturers in the field of
malnutrition in older adults (17.6%) and experts (e.g., researchers) in
the field of malnutrition (4.6%). Some of the respondents answered the
question with “others” and were mostly teachers in other subjects than
malnutrition or dean/heads of the institutions.
3.1. Nutrition education in general
A total of 113 (86.3%) of the institutions stated that they offered
nutrition education. In 96 (73.3%) of all institutions, nutrition educa-
tion is a mandatory part of the nursing curricula, and in 17 (13%), it is
only optional. A high percentage of the institutions offering nutrition
education do so during the first year (74.0%) or during the second year
(63.4%) (see Table 2). Few of the responding institutions teach nutri-
tion during only one year of education (17.6%). Most of them include it
in more than one year of education; 23.7% teach it during two years,
23.7% during three years, 23.7% during four years, and 9.2% during
five years of the respective education program. The amount of time
allocated to nutrition education was mostly< 5 h per year, but 26 in-
stitutions (19.8%) provided> 25 h of education during the first year of
nutrition education (see Table 2).
The survey results indicated that teachers/educators (81, 61.8%),
responsible persons from the nursing faculty (84, 61.1%), or inter-
disciplinary faculties (22, 16.8%), students (36, 27.5%), experts, for
instance on nutrition (33, 25.2%), external experts (25, 19.1%) and
administrators (12, 9.2%) developed the curricula of the nutrition
courses (multiple answers were possible).
The contents of the nutrition and malnutrition courses were devel-
oped, for the most part, based on nutritional guidelines (62.6%), the
expertise of specialists (46.6%) and recommendations from professional
nutrition associations (35.9%) (multiple answers were possible). If the
contents of the courses were developed based on guidelines or profes-
sional nutritional associations, the institutions used local or national,
country-specific recommendations (n= 31). Nine respondents in-
dicated that they use European recommendations, such as the guideline
of the European Society for Clinical Nutrition and Metabolism (ESPEN),
and very few (n=5) used recommendations from other non-European
countries (e.g., USA) or the World Health Organization (WHO).
3.2. Nutrition education with respect to malnutrition in older adults
The topic of malnutrition education in older adults was included as
part of the nurses' curricula in 73.3% (n=96) of the institutions sur-
veyed. Regarding the content of the malnutrition education, the most
commonly mentioned topic was malnutrition screening (68, 70.8%). If
the institutions indicated that malnutrition screening was taught as part
of the educational program, they were asked to state which screening
tools they recommend in their courses. The most frequently ticked
screening tool was the Mini Nutritional Assessment (MNA), followed by
theMalnutrition Universal Screening Tool (MUST) and the Nutritional Risk
Screening (NRS). The topics of the causes (88, 67.2%) and consequences
(90, 68.7%) of malnutrition were also frequently covered in the lec-
tures. Content that was rarely reported included nutrition support in
intensive care units (ICU) (31, 23.7%), cooperation in multidisciplinary
nutrition support teams (37, 28.2%), dietary counselling (42, 32.1%)
Table 1
Number of completed questionnaires and response rate by country and type of nursing institution.
Questionnaires sent out
n=926
Completed questionnaires n=131 Total response %
Completed University
n= 44








Austria 64 1 3 6 0 15.6
Belgium 26 0 1 4 0 19.2
Bulgaria 11 6 0 1 0 63.6
Croatia 6 2 0 2 0 66.7
Cyprus 5 3 0 0 0 60.0
Czech Republic 16 5 1 0 0 37.5
Denmark 25 0 0 2 0 8.0
Estonia 3 1 2 0 0 100.0
Finland 24 0 7 0 0 29.2
Germany 171 0 1 17 0 10.5
Hungary 6 1 2 0 0 50.0
Ireland 14 7 0 2 0 64.3
Italy 34 2 0 0 0 5.9
Lithuania 9 1 4 1 0 66.7
Luxemburg 1 0 0 1 0 100.0
Malta 1 1 0 0 0 100.0
Netherlands 40 0 1 1 0 5.0
Norway 12 1 1 0 0 16.7
Poland 37 1 1 0 0 5.4
Portugal 41 3 3 7 0 31.7
Romania 9 1 0 1 0 22.2
Slovakia 19 1 1 0 0 10.5
Slovenia 19 1 2 1 0 21.1
Spain 58 6 1 2 0 15.5
Switzerland 19 0 5 1 0 31.6
United Kingdom 45 0 1 0 1 4.4
Table 2
Extent of nutrition education per year of education of the respective institutions
(in % of all institutions) (n= 131).
0 h < 5 h 6–15 h 16–25 h >25 h
1st year 26.0 24.4 19.1 10.7 19.8
2nd year 36.6 30.5 17.6 6.1 9.2
3rd year 42.0 31.3 16.8 4.6 5.3
4th year 61.1 21.4 14.5 1.5 1.5
5th year 74.0 13.0 7.6 1.5 3.8
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and the responsibilities of various professionals in nutritional support
(46, 35.1%). No significant differences were detected between the in-
stitution types. However, teachers at universities of applied sciences
tended to present more lectures about methods for food fortification,
and teachers at schools of nursing tended to present lectures on nutri-
tion support in the ICU less frequently than teachers in other institu-
tions (see Table 3).
In 52.7% (n=69) of the institutions, the survey results indicated
that the topic of malnutrition in older adults is taught by nurses.
Dietitians hold lectures on this topic in 23.7% (n= 31), nutritional
scientists in 18.3% (n= 24), and physicians, in 19.9% (n=26) of the
institutions. 6.1% (n=8) of the respondents stated that other experts,
such as pharmacologists or nurses with special education on nutrition,
hold the lectures on malnutrition (multiple answers were possible). An
internal board of experts provided quality insurance for the respective
curriculum in 58.8% (n=77). Most of the respondents stated that they
perceived malnutrition as either a very important (88, 67.2%) or im-
portant (27, 20.6%) topic in nursing education.
It was not possible to conduct a content analysis of the curricula of
the nutrition courses because the study team did not receive any cur-
ricula from the education institutions.
4. Discussion
To our best knowledge, this study is the first to evaluate the pro-
vision and content of nutrition education in the formal education of
nurses in European countries. The results of this study provide insights
into how the topic of nutrition, and specifically malnutrition in older
adults, is currently addressed in formal nursing education programs.
Our results show that 13.7% of the participating educational institu-
tions do not include courses on nutrition in their curricula of the nurse
education programs. 26.7% of the institutions do not address the topic
of malnutrition in older adults and nearly 30% of the institutions do not
address the topic of malnutrition screening as part of the curriculum.
Some topics, such as multi-professional nutrition support and certain
interventions (e.g., methods for food fortification), as well as their
monitoring and evaluation, are only rarely included in the curricula.
4.1. Provision of education about nutrition and malnutrition
26.7% of nurses that graduate from educational institutions have no
exposure to the topic of malnutrition in older people during their formal
education and before beginning their professional career. The lack of
knowledge and skills, in turn, represent major barriers to providing
adequate nutritional care for malnourished people (Eide et al., 2015).
These results are of particular concern, since older people are (already)
the main population group in need of nursing care, and the demo-
graphic changes in Europe will lead to an increasing number of older
people who are dependent on care (He and Kowal, 2016). Therefore,
content on malnutrition needs to be included as part of the curriculum
for nurses.
Lectures on malnutrition are mostly held by nurses. Based on our
data, dietitians teach only 23.7% of the nutrition courses. Because they
have expertise in nutrition education, dietitians play an important role
in teaching and provide crucial training for other health care profes-
sionals (Kris-Etherton et al., 2014). Teachers with expertise and spe-
cialized knowledge, such as dietitians, should preferably be involved in
the education of other health professionals, if possible. The efforts of
other health professionals, such as nurses and physicians, to provide
additional contributions should be supported to strengthen networks of
multidisciplinary cooperation and enable nurses to gain different per-
spectives during their educational period. In a best-case scenario, the
formal education is connected to placements, and the knowledge is
directly applied in practice. However, as far as we know, no general
recommendations currently exist on how much nutrition education
should be included in the basic formal education of nurses in Europe.
4.2. Malnutrition screening
Since nurses are in close contact with the clients, they are in a very
good position to recognize problems with eating and drinking and,
consequently, the (risk of) malnutrition early on (Bjerrum et al., 2012).
Identifying malnourished clients by conducting malnutrition screening
via validated screening tools is one of the nurses' main responsibilities
and represents part of the multi-professional approach to provide good
nutritional care (Tappenden et al., 2013). The results of the current
study, however, show that malnutrition screening is not addressed in
nutrition courses offered at about 30% of the institutions that provide
formal nursing education.
The results of recent studies have shown that the nutritional status
of hospitalized patients and nursing home residents are, in some
European countries, rarely screened using validated screening tools
(Eglseer et al., 2017), even though this has been recommended by ex-
perts and international, evidence-based practice guidelines (Kondrup
Table 3











p-Value for differences between type of nursing
institutions
Malnutrition screening 70.8 65.5 71.0 74.3 0.71
Consequences of malnutrition 68.7 61.4 78.4 67.3 0.36
Causes of malnutrition 67.2 63.6 75.7 63.3 0.57
Indications for parenteral nutrition 67.0 52.3 56.8 46.9 0.65
Assessment 59.5 50.0 67.6 61.2 0.30
Indications for enteral nutrition 57.3 59.1 64.9 51.0 0.40
Oral nutritional supplements 53.4 56.8 59.5 44.9 0.37
Application of enteral nutrition 53.4 50.0 64.9 49.0 0.28
Application of parenteral nutrition 51.1 47.7 59.5 49.0 0.52
Monitoring/evaluation 46.6 47.7 51.4 40.8 0.55
Calculation of nutritional requirements 43.6 43.2 54.1 36.7 0.33
Methods for food fortification 38.9 31.8 54.1 32.7 0.07
Perioperative nutrition 36.6 36.4 45.9 30.6 0.46
Responsibilities of various professions 35.1 31.8 40.5 32.7 0.45
Dietary counselling 32.1 31.8 43.2 24.5 0.26
Multidisciplinary nutrition support
teams
28.2 25.0 35.1 24.5 0.29
Nutrition support in ICU 23.7 27.3 35.1 12.2 0.06
Other 6.9 4.5 8.1 8.2 0.77
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et al., 2003; Mueller et al., 2011). Screening rates differ significantly
between European countries and, for example, are higher in Nordic
European countries than in South Eastern or Southern European
countries (Schindler et al., 2010). In countries with low screening rates,
nurses often rely on unreliable parameters to evaluate their clients'
nutritional status, such as clinical judgement or current weight
(Abayomi and Hackett, 2004; Eglseer et al., 2017). These parameters
are not suitable for the identification of malnourished persons; studies
have found that nurses underestimate the prevalence of malnutrition
when they use clinical judgement (Abayomi and Hackett, 2004;
Suominen et al., 2009). Using the current weight as a parameter is also
problematic, because malnutrition in older adults is not necessarily
associated with low BMI. Weight and weight-related parameters such as
BMI are often misleading and difficult to interpret (Camina-Martin
et al., 2015). Furthermore, older persons frequently undergo therapies
or have diseases that influence the fluid balance and, subsequently,
make it difficult to interpret weight changes (Cederholm et al., 2017).
Therefore, the nurses must receive good training that enables them to
screen older persons properly for malnutrition and, namely, in an evi-
dence-based manner.
4.3. Malnutrition interventions
The results of the current study indicate that several evidence-based
interventions are not frequently taught during the nurses' basic edu-
cational period (see Table 3). Representatives from about half of the
institutions stated that they include the topic of oral nutritional sup-
plements in their curriculum. Other topics were less frequently in-
cluded, such as methods of food fortification (38.9%), perioperative
nutrition (36.6%), dietary counselling (32.1%), or nutrition support in
intensive care units (ICU) (23.7%). Nutrition support for older patients
in ICU may not necessarily need to be part of curriculum because it is an
extremely specific topic. Dietary counselling also does not necessarily
need to be part of the nurses' curricula. In most European countries,
dietitians are accredited experts in nutrition and, therefore, are re-
sponsible for providing dietary counselling in (clinical) practice (EFAD,
2011; Watterson et al., 2009). However, while dietitians have the re-
sponsibility to develop nutritional care plans and conduct dietary
counselling, the implementation of the interventions related to these
care plans requires the involvement and, therefore, the knowledge of
nurses (Jefferies et al., 2011). For that reason, information about in-
terventions for malnourished older adults or older adults at risk of
malnutrition and the specific role of nurses in those interventions must
be included in the nutrition courses offered as part of the curriculum.
4.4. Multidisciplinary nutritional support
Our results show that only 28% of the participating institutions
address multidisciplinary nutrition teams in their curricula, and only
35% address the responsibilities of different staff groups with respect to
nutritional care. Already in 2002, the European Council of Europe had
identified major barriers to the provision of adequate nutritional care in
hospitals. Two of these were the lack of cooperation between staff
groups and the lack of clearly assigned responsibilities in planning and
managing nutritional care (Council of Europe, 2002). Since then, many
studies have identified poor communication and the lack of cooperation
between different professionals and in different settings as significant
problems (Eide et al., 2015; Green and James, 2013). Health profes-
sionals from various disciplines seem to lack an understanding of their
own and other professionals' roles in nutritional care (Green and James,
2013).
4.5. Limitations
Even though the authors made great efforts to strengthen the quality
of this study, some limitations exist. It is known that the quality of
findings from online surveys can be threatened by low response rates
(Fan and Yan, 2010). In the current study, an overall response rate of
14.2% could be achieved. Therefore, it is not possible to draw general
conclusions about all European institutions based on these results.
Furthermore, the persons who filled out the online survey may have not
known specific details about the content of the nutrition education
courses offered by the institutions, and this may have influenced their
answers. In addition, it is not possible to rule out the possibility of a
response bias. The fact that the survey was presented in the English
language might have represented a barrier for participation. Although
we carefully conducted an internet search and cooperated with national
nursing associations to identify all nursing education institutions, it is
also possible that we did not find all of them.
5. Conclusions
Our survey results revealed that the topic of malnutrition in older
adults and malnutrition screening is not taught in nearly 30% of the
participating institutions that offer basic nursing education.
In the future, the existing curricula should be analysed in detail. One
priority of future studies should be to conduct an analysis of the ef-
fectiveness of educational interventions in nursing education and nur-
sing practices regarding malnutrition in older adults. Because a lack of
malnutrition education on some topics was identified, especially mul-
tidisciplinary nutrition support, different nutritional interventions and
the evaluation of these interventions, existing courses on malnutrition
should be adapted and/or new high-quality courses should be devel-
oped. In educational practice, the content on the topic of nutrition
should be taught by nutrition professionals, such as dietitians in close
cooperation with members of multi-professional teams to provide dif-
ferent perspectives on the problem (Kris-Etherton et al., 2014).
In conclusion, the results of this survey suggest that the way nu-
trition, and especially malnutrition, is taught as part of the nursing
curricula in European institutions should be improved to enable nurses
as part of the multidisciplinary team to provide high-quality nutritional
care of older persons.
Supplementary data to this article can be found online at https://
doi.org/10.1016/j.nedt.2018.05.015.
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